In vitro concatemerization of bacteriophage T7 DNA: role of DNA synthesis and gene 6 exonuclease.
The replication of bacteriophage T7 DNA in vivo proceeds via the synthesis of complex concatemeric intermediates which are joined via the 160 base pair terminal redundancies at either end of the phage chromosome. To gain some insight into the mode of generation of these structures, we have examined the role of DNA synthesis in the formation of concatemeric bacteriophage T7 DNA in vitro. Incubation of mature T7 DNA with T7-infected cell extracts and a deoxynucleoside [32P]triphosphate resulted in the incorporation of significant radioactivity into the DNA. Highest levels of incorporation were at the termini of the DNA and decreased toward the middle of the molecule. Incorporation was dependent upon the presence of the activity of the gene 6 exonuclease and correlated with the generation of concatemeric DNA. A model explaining the role of exonucleolytic degradation and DNA synthesis in the generation of concatemeric DNA is presented.